[Abstract] Obtaining acute brain slices for electrophysiology or amperometric recordings has become a routine procedure in most labs in the field of neuroscience. Yet, protocols describing the step by step process are scarce, in particular for routine acute preparations such as from the mouse hippocampus.
Using nylon tights, a 6 cm plastic Petri dish, a 15 ml tube, superglue and a 250 ml beaker, prepare a 'nest beaker' in which slices will be incubated during and after recovery. Using kitchen scissors (or a 'Dremel' if you have one) cut out or simply open the base of the Petri dish, preferably without breaking the wall.
ii. Stretch the nylon around the open Petri dish to form a firm mesh base, and secure it by tying it or by using elastic bands. Glue the nylon on the outside wall of the Petri dish.
Do not use excessive amounts of glue as this can be toxic to slices and would prevent proper drying. Let dry for 24 h.
iii. Using a scalpel or fine scissors, cut out the excess nylon. Rinse abundantly and soak in clear water overnight (we had instances where 'fresh' glue revealed toxic to slices).
Cut and discard the conical end of the 15 ml tube, and cut out a rectangular window near the bottom end.
iv. Assemble all three elements as shown. Plastic tubing from the 95% CO2/5% O2 tank will be lowered into the 15 ml tube to maintain appropriate pH and oxygenation. 2. Prepare 1 L of ACSF the day prior and store overnight at 4 °C.
Setting up:
1. On the day of the experiment, prepare 300 ml of ice-cold slicing ACSF (see Recipes) in a 600 ml Pyrex beaker (by adding 2 mM of MgCl2 and 1 mM of CaCl2 to 300 ml of stock ACSF) and place in a -20 °C freezer for about 20-30 min or until a thin layer of ice on the walls of the beaker and at the surface forms. Agitate vigorously to break the ice into a homogeneous icy solution. Avoid over-freezing as this will drastically change the osmolarity of the solution and reduce the quality of the slices. However, the amount of ice should be enough that the solution remains at 0-1 °C throughout the entire slicing procedure. Therefore it is recommended to adjust the iciness of the solution to your need/speed. We recommend against placing the beaker of slicing ACSF in a -80 °C freezer.
2. While the ice-cold slicing ACSF is in the freezer, prepare 150 ml of recovery ACSF in the 'nest beaker' (by adding 1.5 mM of MgCl2 and 2 mM of CaCl2 to 150 ml of stock ACSF). Warm up in the heated bath at 33 °C while oxygenating with 95% O2/5% CO2 for at least 25 min before to start ( Figure 3B ). 2. Anesthetize the mouse using isoflurane, check for the absence of reflex upon tail or paw pinching and quickly decapitate the mouse using a small guillotine or large kitchen scissors ( Figures 4A and 4B ). Expose the skull with a large incision through the skin down the midline ( Figure 4C ) and cut the auditory conducts on each side ( Figures 4D and 4E ). Pull the skin toward the nose of the animal to fully expose the skull ( Figure 4F ). This will also provide a better grip of the head.
3. Place the head in ice-cold oxygenated slicing ACSF. Leave it submerged for 10 sec to chill. Having the skin tight under your fingers usually helps).
6. Then proceed to the other side ( Figures 4P and 4Q ). Using a curved spatula, and being extremely gentle reach under the brain (let the floor of the skull guide you) and gently scoop out the brain, without pulling ( Figures 4R-4T ). The optic nerve, on the ventral part, and the cranial nerves, caudally, might need to be cut with the fine scissors or directly with the spatula to completely free the brain. Leave the extracted brain in the ice-cold slicing ACSF ( Figure 4U ).
B. Isolate the region of interest 1. With the razor blade, remove the unwanted parts of the brain, rostral and caudal to the region of interest. In the case of the hippocampus: place the brain ventral side down, locate the superior colliculi, make a transverse cut and discard the caudal part (cerebellum, Figure 5A ).
Note: Make sure the cut is perpendicular to the rostro-caudal axis as this face will be glued on the cutting-plate of the vibratome.
2. Then flip the brain ventral side up, locate the optic chiasma and make a transverse cut ( Figures   5B and 5D ). This should expose the fimbria of the fornix, which is immediately rostral to the hippocampus (i.e., the hippocampus lies under it). Spread just enough glue on the cutting plate (make sure the plate is dry beforehand, Figure 5E ). Gently pour the rest of the ice-cold oxygenated slicing ACSF ( Figure 6B ).
2. Lower the blade in the solution and, using the vibratome control panel, set up a fairly narrow yet safe 'slicing window' (~2 mm on each side). Lower the blade to the surface of the brain (do not press the blade on the brain) and start the slicing to obtain 300-350 μm hippocampal coronal slice (thickness should be pre-set). This could also cause the brain to come unglued.
3. Once the first slice is freed ( Figure 6D) , with spring scissors, separate both hemispheres ( Figure 6E ) and, using the Pasteur pipet dropper, transfer them into the nest beaker containing the recovery ACSF (see Recipes), incubating at 33 °C in the bath heater ( Figure 6F ). 
Data analysis
The quality of slices (notably hippocampal slices) can be very easily assessed visually with the 5x objective of any given microscope ( Figure 7) . Typically, healthy slices show stark contrasts and differential coloring across layers and regions. The stratum oriens and radiatum will have a bright orange color. The stratum lacunasorum molecular generally appears much darker (deep brown to deep grey). The pyramidal layer, while clear in comparison, will appear thin or 'compact' and, depending on the angle of the slicing, can be delineated from the s. oriens and radiatum by thin dark lines. Unhealthy slices take greyish and uniform tints. The pyramidal layer of an unhealthy slice appears exceedingly white or transparent and usually 'swollen'.
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Notes
1. From our experience, Steps A2 (once the mouse is decapitated) to C4 (when the last slice is extracted) should be achieved within 10 min for optimal brain slices quality. In particular, the complete extraction of the brain should be achieved in less than 2 min, i.e., no more than ~2-3 min should elapse between the decapitation of the animal and the transfer of the brain into the vibratome chamber.
2. Please note that contrary to most of labs or protocols we strongly advice against using a sucrose-based slicing solution. We found that reducing calcium concentration while increasing that of magnesium and ensuring that the procedure is performed rapidly (see above) and in ice-cold ACSF throughout is the most efficient way to reduce excitotoxicity and the best guarantee of good slice quality.
3. Please note that contrary to most of labs or protocols we also strongly advice against using a paint brush to manipulate slices. While they feel soft to the touch of one's finger, at the scale of a 350 µm slice, paint brushes are the equivalent of many small knives bundle together and result in multiple stab wounds to slices.
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